Partial agonistic activity of naloxone on the opioid receptors expressed from complementary deoxyribonucleic acids in Chinese hamster ovary cells.
Naloxone is a widely used opioid antagonist. To analyze the cellular responses induced by naloxone in the absence of opioid agonists, Chinese hamster ovary (CHO) cells, which do not endogenously express the opioid receptors, have been permanently transfected with the cloned complementary DNAs to produce the mu-, delta-, and kappa-opioid receptors. Naloxone dose-dependently reduced forskolin-stimulated cyclic adenosine monophosphate (cAMP) formation in the cells expressing the mu- and kappa-opioid receptors, although the effect was less than that of opioid agonists [D-Ala2, N-Me-Phe4, Gly-ol5]enkephalin and U50,488, respectively. The naloxone-induced cAMP reduction was abolished by pretreatment of the cells with pertussis toxin, which suggests that pertussis toxin-sensitive G proteins (Gi and/or Go) are involved in the response. Cellular guanosine triphosphatase activity was significantly increased by naloxone in the cells expressing the mu- and kappa-opioid receptors, which suggests that the application of naloxone to these receptors induces activation of the G proteins. We conclude that naloxone possesses partial agonistic activity on the mu- and kappa-opioid receptors expressed from complementary DNAs in CHO cells. In this study, we examined whether naloxone has agonistic activity on the opioid receptors by using cultured cells transfected with delta-, mu-, and kappa-opioid receptor complementary DNAs. Our data indicate that naloxone is a partial agonist on the mu- and kappa-opioid receptors.